6731 men at the age of ≥ 50 years, which are a study sample for reported analysis. In our study, the analysis of the influence on survival probability included the following variables: -commuting physical activity (physical activity 1) -those who walk or cycle to/from work for at least 15 min a day were perceived as physically active, -occupational physical activity (physical activity 2) -those who take intensive physical work at least during a half of their overall work time were regarded as physically active, -leisure-time physical activity (physical activity 3) -those who undertook physical activity for 30 min daily or at least 4 times a week were considered physically active, -lack of any of the above described types of physical activity (a sedentary lifestyle; physical activity 0), -residence (size of settlement), -age, -smoking status (a current smoker, an ex-smoker, a lifetime non-smoker), -average systolic and diastolic blood pressure, -Body Mass Index (BMI), -high-density lipoprotein (HDL) level, -plasma homocysteine (tHcy) level, -diagnosis of type 2 diabetes mellitus. The methods of physical activity analysis and description of physical activity of Polish population based on WOBASZ study have been published elsewhere [18] . The significance of the influence of the 3 types of physical activity was analysed in 3 age groups: 50-59 years, 60-69 years and ≥ 70 years of age. As the information concerning occupational and commuting activity was reported for activities which were true during the interview, these types of activity were not analysed in the oldest age group.
Statistical analysis
Mortality statistics (censored variables) does not allow an analysis of deaths by age based on the well-known parametric
The aim of the presented study is to assess the influence of different kinds of physical activity (leisure-time, commuting and occupational) as well as other selected risk factors in men aged 50-80 years on the risk of cardiovascular mortality.
MATERIAL AND METHODS
The analysis linked data on a physical activity level and other selected cardiovascular risk factors in 3577 men aged ≥ 50 years, who participated in the National Multicentre Health Survey WOBASZ (Wieloośrodkowe Ogól-nopolskie Badanie Stanu Zdrowia), Poland (2003 Poland ( -2005 with male mortality in 2004-2009 -the data obtained from the Central Statistical Office (Główny Urząd Statystyczny -GUS) and from Population Electronic Register (Powszechny Elektroniczny System Ewidencji Ludności -PESEL). The average follow-up period for the deceased persons was 39.37 months with minimum of 2.86 months and maximum 69.16 months. National Multicentre Health Survey WOBASZ was conducted by the Institute of Cardiology in cooperation with the Medical University of Gdańsk, Medical University of Lodz, Poznan University of Medical Sciences, Medical University of Silesia in Katowice and Jagiellonian University Medical College in Kraków. The study group was created in a two-step random selection process stratified for province and the settlement size. In each of 16 provinces of Poland, a set of 2 small settlements (< 8000 of residents), 2 medium size settlements (8000-40 000 of residents) and 2 large settlements (> 40 000 of residents). In each settlement, a group of 100 men and 100 women aged 20-74 years was randomly selected. The response rate, after exclusion of the individuals unavailable for examination (death, change of address), was 74% for men and 79% for women. All in all, 13 545 respondents reported for the study; a wide range of cardiovascular risk factors was evaluated on the basis of questionnaire data, laboratory and anthropometric tests. The group included Multicentre Health Survey WOBASZ conducted in Poland over the years [2003] [2004] [2005] . The average age was 61.95 years (standard deviation = 8.5 years, median = 60 years). As regards settlement size distribution of the participants, it was almost even, i.e., 1167 men (32.63%) came from small settlements (≤ 8000 inhabitants), 1130 (31.59%) from medium-size settlements (8001-40 000 inhabitants) and 1280 (35.78%) from large settlements and provincial capitals (> 40 000 inhabitants). Vast majority of the males were married (87.23%). Almost 2/3 had elementary education (65.65%), less than every fourth participant had college education (24.87%), and every tenth had a university education (9.48%). The majority of the men at the time of the initial study (51.84%) had retired or had received pension, yet about 30% were still full-time employed (29.09%) ( Table 1) . Among the study participants, 37% were life-long nonsmokers, 38% were ex-smokers, and 25% were current smokers. The percentage of life-long non-smokers was decreasing with age and, simultaneously, the number of ex-smokers was rising. Body Mass Index > 30 kg/m 2 , indicating obesity was noted in almost 27% of the respondents, whereas diabetes was recorded in 413 cases (11.95%). The percentage of the individuals with those risk factors increased proportionally to age (Table 2) .
and non-parametric tests, therefore, in this article the Cox proportional hazard regression model was used [19] :
where: 
RESULTS

Study group characteristic
The study group (3577 men aged ≥ 50 years) was chosen from among the 6731 male participants of the National (Table 4) .
Cardiovascular mortality analysis
Over the years 2004-2009, 150 deaths were reported in the examined population. The males died most frequently from ischemic heart disease (41.33% total deaths), cerebrovascular diseases (14.67%), artery and capillary diseases (14%), and other heart illnesses, i.e., nonrheumatic mitral valve dysfunction, cardiac arrest, heart failure,
Commuting physical activity (physical activity 1) was reported by 6.8% of the 50-59 age group, 3.03% of 60-69 age group and 0.25% of the oldest group (Table 3) .
Occupational physical activity (physical activity 2) mostly applied to males aged 50-59 years (over 29%) and 60-69 years (10.43%). Leisure-time physical activity tended to be undertaken by almost 48% of the research participants and the percentage of those individuals increased along with age from over 37% in the youngest to over 44% in the oldest age group. The group of 48% subjects practised none of the above mentioned physical activities (coded as physical activity 0). The prevalence of such status was elevating along with age, from 43% in the youngest group to above 55% in the oldest one (Table 3) . n rate a n rate a n rate a n rate 1 -commuting physical activity (those who walk or cycle to/from work for at least 15 min a day were perceived as physically active); 2 -occupational physical activity (those who take intensive physical work at least half of overall work time were regarded as physically active); 3 -leisure-time physical activity (those who undertake physical activity daily for at least 30 min, 4 times a week were considered physically active); 0 -lack of any of the above described types of physical activity (a sedentary lifestyle). a Per 100 respondents. Table 2 . Selected cardiovascular risk factors by age of examined men -cont.
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(a sedentary lifestyle), and living in large settlements and/ or in provincial capitals (> 40 000 inhabitants). A significant protective effect was observed for occupational physical activity. The risk increased significantly along with homocysteine level. On the contrary, a significant decrease of this risk was found to occur along with the growth of HDL level. There was no significant relationship between systolic and diastolic blood pressure, BMI, leisuretime physical activity, age and cardiovascular mortality risk (Table 7) . In the age group of 60-69 years, the univariate analysis revealed statistical significance (p < 0.05) of 2 risk factors: physical activity 0 (a sedentary lifestyle) and age. Leisuretime physical activity turned out to be an important protective factor. A significant risk increase was found to occur along with the rising homocysteine level. On the other hand, the influence of diabetes mellitus, level of systolic and diastolic blood pressure, HDL, or BMI on mortality risk was not found to be statistically significant. In this age group, smoking was found to have a protective effect (Table 7) . In the oldest age group (70-80 years), contrary to the 50-59 age group, the univariate analysis revealed a statistically significant increase of this risk in small settlement inhabitants (up to 8000 persons). Significant protective effect was found for leisure-time physical activity. A statistically unspecific heart disease and complications of heart diseases (15.33% in total). For each cause of death that has been mentioned above, an increase in mortality alongside with age was observed. The largest relative increase was noted for cerebrovascular diseases; from 0.06/1000 in the youngest to 1.32/1000 in the oldest age group (Table 5) . The statistical analysis showed significant influence of each kind of physical activity (physical activity 1, 2, 3 and 0) on cardiovascular mortality. The men with physical activity 1 and 2 were characterized by the lowest mortality rates (0.67% and 0.66%, respectively). A higher rate was found in the case of the men with physical activity 3 (3.11%), and the highest for those with physical activity 0 (5.95%) ( Table 6) . A parallel analysis in the particular age groups showed a strong beneficial effect of physical activity 3 on mortality rates. The males who were practicing this kind of physical activity had lower death rates (1.59%, 3.33%, 5.45%, respectively, in the subsequent age groups) in comparison to the sedentary lifestyle participants (3.16%, 7.02% and 9.11%, respectively).
Univariate and multivariate analysis
In the univariate analysis in the youngest male age group, statistical significance (p < 0.05) was found in the case of the following risk factors: lack of physical activity 0 Abbreviations as in Table 3 . and tHcy were both taken into account. The influence of HDL, leisure-time physical activity, diastolic blood pressure, BMI and diabetes on cardiovascular mortality risk was not confirmed (Table 8 ).
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In the multivariate analysis of the age group 60-69 years, age (HR = 1.315) and homocysteine level (HR = 1.09) were found to be significant cardiovascular mortality risk factors. The strongest protective effect was observed for leisure-time physical activity (HR = 0.537). Cardio vascular mortality risk was almost 2-fold lower for the active persons in this age group compared to the not active ones.
The influence of place of living, diabetes, HDL level, BMI, systolic and diastolic blood pressure on cardiovascular mortality risk was not confirmed, whereas smoking proved to be protective (Table 8 ).
significant mortality risk increase was observed alongside the rise in homocysteine level. No influence of smoking habit, systolic and diastolic blood pressure, HDL level, BMI and diabetes incidence on mortality risk was observed ( Table 7) . The multivariate analysis results concerning the age group 50-59 years, in general, confirm the univariate analysis data. The highest risk was connected with large settlements and provincial capitals as a place of residence -it increased the mortality risk by over 60% compared to the males living in small settlements (hazard ratio (HR) = 1.65).
The strongest protective factors was presence of occupational physical activity (on the borderline of statistical significance). A statistically significant increase of mortality risk was found when the level of systolic blood pressure and individuals' age. The research confirmed a crucial effect of leisure-time physical activity on cardiovascular mortality, which has been previously revealed in many other publications [6, 8, 10, 11] . Apart from this, however, we also observed a 2-fold lower death risk in the active subjects compared to the sedentary males. Moreover, in our study, a beneficial effect of occupational physical activity on cardiovascular mortality was observed in the men aged 50-69 years, but not in the oldest age group. The reason for such a phenomenon seems to be obvious: in Poland, 70 years of age and above men are not occupationally active. In the case of the age group 50-59 years, a protective effect of small settlements was observed. This may be a result of some unmeasured indicators of healthy lifestyle in After a multivariable adjustment, in the age group of 70-80 year-old respondents, a protective effect of large settlements and provincial capitals as a place of residence (HR = 0.74) as well as leisure-time physical activity (HR = 0.607) was found. A statistically significant mortality risk increase was observed in parallel with the growth of homocysteine level (HR = 1.09). No significant influence of the participants age, diabetes, smoking, HDL level, BMI, systolic or diastolic blood pressure on cardiovascular mortality risk was documented (Table 8) .
DISCUSSION
The results of our study demonstrate that the protective effect of physical activity on cardiovascular mortality rate can be observed regardless of the physical activity type 
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645 increase cardiovascular and all-cause mortality, in particular among men with low levels of leisure-time physical activity [24, 25] . Our observations confirm the results of other studies indicating that lack of any kind of physical activity is one of the strongest factors influencing cardiovascular mortality risk in males [8, 10] . Moreover, Wilmot et al. in their review of 18 studies have concluded that a sedentary lifestyle is associated with an increased risk of diabetes mellitus, cardiovascular disease and cardiovascular and all-cause mortality [26] . Our study has several strong advantages. The size of the examined groups allowed to identify the subgroups with different patterns of physical activity. At the same time our WOBASZ study is -to our knowledge -one of the few projects which, in addition to the evaluation of physical activity, also covered a large scope of cardiovascular risk factors. Undoubtedly, a unique strength of our study is the fact that no similar publications from the middle-income countries of Central and Eastern Europe are currently accessible. Although several relationships between the type of physical activity and cardiovascular mortality were found, we have to admit that the statistical power of the study to identify the effect of the examined risk factors might not be optimal. Such a situation is an effect of a relatively short follow-up period (5 years). In the future, the authors are planning to continue to follow mortality in the WOBASZ study. The second limitation is the lack of possibility of lifetime physical activity assessment. However, it may be expected that the men who reported physical activity at the time of the survey, had been performing similar activity in the past. Some misclassification of the physical activity status might have taken place in the case of the elderly men, who reported no leisure-time physical activity at the time of the examination, while in the past they could have been much more active.
our study such as: lower job stress, fewer time-pressure activities and general pro-family orientation, which might be more prevalent in small settlements in comparison with larger places. Interestingly, in the case of cardiovascular mortality, smoking was found to have a protective effect. In the 50-59 years age group, this finding is probably a result of reverse causality. Men at this age, who are in good health, continue to smoke as long as smoking does not adversely influence their health. In the oldest age group (70-80 years), contrary to the age group 50-59 years, the univariate analysis revealed a statistically significant increase of this risk in small settlement inhabitants (up to 8000 persons). We are confident that conditions of Polish men's everyday life, that is: accessibility of general practitioner (GP), and especially of other medical specialists, are the main factors contributing to that phenomenon. In small settlements, we observe a lower (compared with the men being the inhabitants of a large settlement) income, a lower level of education and as a consequence -a lower level of health culture, which is generally evidenced by the behavioral risk factors (alcohol abuse, daily smoking and a poor diet) [20] .
The association between occupational physical activity and the lower risk of CVD and mortality was also observed by other authors [12, 15] . However, it has to be underlined that in the authors' opinion its protective role in premature cardiovascular mortality probably depends on the occupational activity characteristics, and on the level of individuals' leisure-time physical activity. In line with our statement, Petersen et al. have noticed that occupational lifting of heavy loads by men, particularly among those with low total occupational and leisure-time physical activity, increased the cardiovascular risk [21] . Although some publications have reported a protective effect of occupational activity on the myocardiac infarction risk [22, 23] , the latest publications of Holtermann et al.
suggest that high occupational physical activity can even
Men between 50-59 years old, inhabitants of large settlements and provincial capitals have a significantly higher risk of cardiovascular mortality as compared to the inhabitants of small communities. Yet, in the age group of 70-80 years old men, this factor has a significant protective effect. An increased homocysteine level is a statistically significant risk factor of cardiovascular male mortality in all the analysed age groups.
Another limitation of the study is the limited information to control the confounding due to socio-economic status of the examined persons. Nevertheless, the main socio-economic risk factors, such as smoking, diabetes or blood pressure, as well as BMI and HDL were included in the statistical models.
Reverse causality may bias the relationship between occupational physical activity and cardiovascular mortality. There is some "healthy-worker effect" in the process of selection to work requiring lifting of heavy loads.
In the case of leisure-time activity, such decisions are made in early adulthood and the activities are usually continued in the middle-age and in elderly life as long as health status allows. It is likely that, due to the fact that the interview identified only persons with leisuretime physical activity at the time of the examination, some persons who had been active in the past were not qualified as still active. In other words, the group of not physically active individuals might include some persons who were active in the past but not at the time of examination. Such a misclassification would lead to underestimation of the effect rather than to the production of a spurious association. Despite the limitations, our observations indicate that reducing a sedentary lifestyle provides a protective effect even in the oldest population group. Moreover, the importance of physical activity in the process of cardiovascular mortality prevention, regardless of a patient's individual characteristics and metabolic risk factors seems to be still underestimated, especially among the oldest individuals.
CONCLUSIONS
Leisure-time physical activity (30 min at least 4 times a week) in older age groups (≥ 60 years old) is a significant factor reducing the risk of cardiovascular death. Occupational physical activity is a statistically significant protector against male cardiovascular mortality in the 50-59 years of age group.
